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Synopsis
The thesis entitled “ Stereoselective total synthesis of nonenolides: decarestrictine O, decarestrictine I, botryolide B, (6Z)-4S,6S,9S-trihydroxy-10-nonyl-3,4,5,6,9,10-hexahydrooxecin-2-one; and attempts towards the synthesis of amphidinolactone A” is divided into two chapters.
Chapter I 
Section A: First stereoselective total synthesis of decarestrictine O via RCM protocol
This section deals with the stereoselective total synthesis of decarestrictine O via “RCM” protocol. 
	Decarestrictines represent a family of novel 10-membered lactones produced by different strains of Penicillium.1 So far, six components of the family of decarestrictines2 have been identified. The identical carbon skeleton that constitutes a 10-membered lactone ring varies in the oxygen patterns ranging from carbon 3 to 7 and the presence of one E-configured double bond located either at C-4 or at C-5. This seems to be a result of dehydration during biosynthesis. The decarestrictines show interesting activity in cell line tests with HEP-G2 liver cells due to an inhibitory effect on cholesterol biosynthesis.3 Against this backdrop; a program on the synthesis of some members of this class of compounds was undertaken, initially, the synthesis of decarestrictine-O was taken up for two reasons. The first one being, to the best of our knowledge, so far no synthesis has been reported for 1 and the other one is to accomplish total synthesis involving RCM (of 2, Scheme 1) as the key reaction. Though ten-membered macrolides were earlier synthesized via RCM, their synthesis through RCM is still a challenging proposition because such a strategy is highly substrate dependent as well as on its compatible protecting groups at allylic positions besides the low predictability of the olefin geometry. Herein in the section the first stereoselective total synthesis of decarestrictine O 1 by a convergent strategy wherein both the advanced intermediates are derived from the inexpensive starting materials viz. 1,3-propanediol and propylene oxide is described. The synthetic strategy relies on Jacobsen4 kinetic resolution, Sharpless asymmetric epoxidation, Yamaguchi esterfication and ring closing metathesis (RCM) as the key steps. Retrosynthetic analysis reveals that target compound 1 (Scheme 1) can be obtained from RCM of diene 2 and subsequent deprotection of PMB-group, diene 2 in turn, could be obtained from Yamaguchi esterfication of 4 and 3.                                              


Scheme 1

                                    

	Acid 3 can be realized from epoxy alcohol 6 which in turn could be obtained starting from 1,3-propanediol by simple chemical transformations. And hydroxy alkene 4 can be realized from propylene oxide through simple chemical transformations. 
Scheme 2


	Accordingly, the synthesis of 1 starts with known allylic alcohol 5 (Scheme 2) from propanediol, that was subjected Sharpless asymmetric epoxidation5 once with [(+)-DIPT/Ti (OiPr) 4/cumenehydroperoxide/-20 oC] to afford epoxy alcohol 6 (75%) which was converted to allylic alcohol 7 by a two step process by first converting to chloro epoxy compound which on Na/ether mediated elimination afforded the allylic alcohol 7 (75% yield over two steps). The hydroxyl group in 7 was protected as their PMB ether (PMB- Br/NaH/THF/0 oC-rt) to afford 8 (90%), the TBDPS group in 8 was deprotected with TBAF in THF to afford primary alcohol 9 (91%) which were converted to acid 3 by a two step process firstly; to an aldehyde by Swern oxidation6 and then on perchlorite oxidation (NaClO2/NaH2PO4.2H2O/t-BuOH/2-methyl-2-butene) to afford acid 37 (80% over two steps).



Scheme 3

	                                                                                                                                       	Hydroxy alkene 4 (Scheme 3) was synthesized from the known chiral propyleneoxide8 and its ring-opening reaction with THP-protected propargyl alcohol followed by protection-deprotection-LAH reduction gave the allylic alcohol 10 in good yields. Allylic alcohol 10 on benzoylation under conventional conditions followed by Sharpless dihydroxylation (AD-mix-β) and protection of the ensuing diol as acetonide afforded compound 11 (75% over three steps). Compound 11 on debenzoylation, Swern oxidation followed by 1C Wittig olefination (Ph3PCH3+I-/ KOtBu/THF) afforded epoxy alkene 13 (78% over two steps). The PMB group in 13 was deprotected with DDQ in CH2Cl2:H2O to obtain intermediate 4 (93%). 
Scheme 4

	With two building blocks 3 and 4 in hand, the next task was to couple them as ester (Scheme 3) under Yamaguchi esterification9 protocol (2,4,6-trichloro benzoyl chloride/Et3N/THF then DMAP/toluene) to afford the diene 2 (88%). The diene 2 underwent RCM smoothly using Grubb’s II generation catalyst10 to yield lactone 14 (75%) as chromatographically separable mixture in 80:20 ratio in favor of E-isomer. The compound was characterized by its spectral data. The geometry of the olefin was established as ‘E’ from its coupling constants, while one of the olefinic proton appeared at  5.75 ppm as a double doublet (J = 8.3, 15.6 Hz) the other one showed at  5.57 ppm as a double doublet (J = 9.3, 15.6 Hz). Finally lactone 14 on global deprotection of PMB ether and acetonide (TFA/CH2Cl2/rt/1h) afforded the final product decarestrictine O (1, 68%). The spectral data of the synthetic compound matched with the literature values.  
Section B: First stereoselective total synthesis of decarestrictine I via RCM protocol
This section deals with the stereoselective total synthesis of decarestrictine I via RCM protocol. 
	A convergent stereoselective total synthesis of decarestrictine I (15) invoking a common synthetic strategy is reported. The key steps are: ring-closing metathesis of epoxy dienoic esters obtained through the Yamaguchi esterification of their respective intermediates to furnish the respective Z-macrocycle (16) which were further extrapolated to their respective targets. 
	Amongst this family, decarestrictine I3 (15) has the most unique structural features: a 10-membered lactone fused with a dihydrofuran framework and a Z-configured double bond to accommodate the bicyclic structure. Excepting a patent reference11 no synthesis is reported so far. As a part of our ongoing program on the total synthesis of bioactive 10-membered macrolides. Interest in the synthesis of 15 was primarily due to its impressive structural features and describe the same herein through a tandem RCM/intramolecular epoxide-ring opening reaction sequence to access the bicyclic framework enroute to 15. A convergent strategy via the assembly of late-stage intermediates 3 and 18 that are conveniently accessed from the inexpensive starting materials like 1,4-butanediol and propylene oxide was envisioned. While the application of Jacobsen hydrolytic kinetic resolution and Sharpless asymmetric epoxidation helped us garner the stereogenic centers of the target molecules; Yamaguchi esterification, RCM and intramolecular epoxide ring-opening reaction are the other key steps adopted to accomplish the total synthesis of 15. 
          	The RCM of substrates possessing diversely protected chiral centers adjacent to the reacting oelfins is still a challenging proposition, herein substrate 17 chosen as RCM precursors. Most often than not, such dienes result in products as Z-isomers either predominantly or exclusively. Bearing this in mind, the synthesis was planned to derive the Z-macrocycles 16 (Scheme 6 and 7). PMB-deprotection of 16 predictably led to the dihydrofuran ring (15) via the intramolecular epoxide ring-opening reaction. 

Scheme 6: reterosynthesis of decarestrictine I 

	Accordingly, the synthesis of 15 starts with the known olefin (Scheme 2) readily prepared from 1,4-butanediol. Thus, olefin was subjected to epoxidation once with metachloroperbenzoic acid then the epoxide 19 was subjected to Jacobsen’s hydrolytic kinetic resolution8 followed by the epoxide ring-opening with n-butyl lithium and TMSI to afford allylic alcohol 2112 (70%). The hydroxyl group in 21 was protected as its PMB ether (PMBBr/NaH/THF/0 oC-rt) to afford 22 (84%), the TPS group in 22 was deprotected with TBAF in THF to afford primary alcohol 23 (91%) which were converted to acid 3 by a two step process; firstly to an aldehyde on Swern oxidation and then on perchlorite oxidation (NaClO2/NaH2PO4.2H2O/t-BuOH/2-methyl-2-butene) to the acid 37 (80% over two steps). 
Scheme 7
    
	Another intermediate, epoxy alkene 18 (Scheme 6) was synthesized from the known propargylic alcohol 24 obtained from chiral propylene oxide, was converted to cis-allylic alcohol 25 (67%) by partial reduction with Ni(OAc)2.4H2O/NaBH4 in ethanol under H2 atmosphere.13 Allylic alcohol 25 on Sharpless asymmetric epoxidation [(-)-DIPT/Ti(OiPr) 4/cumenehydroperoxide/-20 oC] afforded epoxy alcohol 26 (93%), which on Swern oxidation followed by 1C Wittig olefination (Ph3PCH3+I-/KOtBu/THF) afforded epoxy alkene 27 (80% over two steps). The PMB group in 27 was deprotected with DDQ in CH2Cl2:H2O to obtain alcohol intermediate 18 (90%). 
	The acid 3 (Scheme 6) on coupling with 18 under Yamaguchi conditions10 (2,4,6-trichlorobenzoyl chloride/Et3N/THF then DMAP/toluene) afforded the dienoic ester 17 (82%). The compound 17 underwent RCM smoothly upon using 10 mol% of Grubbs’ II generation catalyst at reflux in CH2Cl2 to provide the desired macrolactone (Z)-16 (~63%) as the major product. Next, lactone 16 on treatment with DDQ14 in CH2Cl2 underwent PMB-deprotection and a spontaneous second ring-closure to afford the dihydrofuran ring containing decarestrictine I (16, 69%), evidently through the intramolecular epoxide ring-opening reaction. The spectral data of synthetic 15 was matched with the reported data and found in agreement. 
Scheme 8

	To check whether only anti-configured 6,7-epoxide and 3-OPMB functional groups are conveniently positioned to undergo the dihydrofuran formation during the deprotection step and not otherwise, an independent study was undertaken. 

Section C: First stereoselective total synthesis of botryolide B via RCM protocol
This section deals with the stereoselective total synthesis of botryolide B via RCM protocol.
	Four new decarstrictine analogues (botryolides A-D; 27-31), a biosynthetically related γ-lactone (botryolide E; 32), and the known compounds decarestrictine D (33) and sterigmatocystin were obtained from an isolate of the Botryotrichum state of Chaetomium piluliferum18 (MYC-1117 = NRRL 38180; Chaetomiaceae) obtained from the surface of a polypore collected in Florida. 
Figure 1
	
	The structures of these compounds were determined by analysis of 2D NMR and ESIMS data. The relative configurations of 28-32 were established on the basis of NMR data and/or X-ray diffraction analysis, while the absolute configuration of 29 was assigned using the modified Mosher method. Compounds 28-32 were minor constituents, while 33 and sterigmatocystin were relatively abundant. Sterigmatocystin is known to have antiinsectan activity and appears to be responsible for most of the activity of the extract.
	A convergent strategy via the assembly of late-stage intermediates 38 and 18 that are conveniently accessed from the inexpensive starting materials like 1,4-butanediol and propylene oxide was envisioned. While the application of Jacobsen hydrolytic kinetic resolution and Sharpless asymmetric epoxidation helped us garner the stereogenic centers of the target molecules; Yamaguchi esterification, RCM and intramolecular epoxide ring-opening reaction are the other key steps adopted to accomplish the total synthesis of 29. 
          	The RCM of substrates possessing diversely protected chiral centers adjacent to the reacting oelfins is still a challenging proposition, herein substrate 37 chosen as RCM precursors. 
Scheme 9: retrosynthesis of botryolide B  

	
Most often than not, such dienes result in products as Z-isomers either predominantly or exclusively.
Bearing this in mind, the synthesis was planned to derive the Z-macrocycles 39 (Scheme 9 and 10). 
	Synthesis of alcohol fragment is discussed in section B next our task to synthesize the acid fragment. Accordingly, the synthesis of 29 starts with the known olefin (Scheme 9) readily prepared from 1,4-butanediol. Thus, olefin was subjected to epoxidation once with metachloroperbenzoic acid then the epoxide 19 was subjected to Jacobsen’s hydrolytic kinetic resolution followed by the epoxide ring-opening with n-butyl lithium and TMSI to afford allylic alcohol 40 (70%). The hydroxyl group in 41 was protected as its PMB ether (PMBBr/NaH/THF/0 oC-rt) to afford 41 (84%), the TPS group in 41 was deprotected with TBAF in THF to afford primary alcohol 42 (91%) which were converted to acid 38 by a two step process; firstly to an aldehyde on Swern oxidation and then on perchlorite oxidation (NaClO2/NaH2PO4.2H2O/t-BuOH/2-methyl-2-butene) to the acid 4 (80% over two steps). 
Scheme 10

	The acid 38 (Scheme 10) on coupling with 18 under Yamaguchi conditions10 (2,4,6-trichlorobenzoyl chloride/Et3N/THF then DMAP/toluene) afforded the dienoic ester 37 (82%). The compound 37 underwent RCM smoothly upon using 10 mol% of Grubbs’ II generation catalyst at reflux in CH2Cl2 to provide the desired macrolactone (Z)-43 (~63%) as the major product. 
Scheme 11

Next, lactone 43 on treatment with DDQ in CH2Cl2 underwent PMB-deprotection, to afford botryolide B (19, 69%). The spectral data of synthetic 19 matched with the reported data and was found in agreement.
  In section B epoxide and alcohol functional groups lie on the same side and hence when the PMB group was deprotected, a bicyclic ring formation through internal epoxide opening took place. But here in this section epoxide and alcohol functional groups lie on the opposite side and hence a simple PMB group deprotection took place. 
Section D: First stereoselective total synthesis of (6Z)-4S,6S,9S-trihydroxy-10-nonyl-3,4,5,6,9,10-hexahydrooxecin-2-one via RCM protocol.
This section deals with the stereoselective total synthesis of (6Z)-4S,6S,9S-trihydroxy-10-nonyl-3,4,5,6,9,10-hexahydrooxecin-2-one via RCM protocol. 
	The fungal strain Tubercularia sp. TF5 was isolated from the inner bark of Taxus mairei.15 Previous studies have suggested this strain has the potential to produce the anticancer compound taxol,16 and a series of compounds has been isolated. In this article, one new ten-membered macrolide with two known ones, 5-methyoxycarbonylmellein (45) and cytochalasin D (46), were isolated and identified from the fermentation extracts of T. sp. 
Figure 2

TF5, and the antibacterial and cytotoxic activities of 44 were discussed. Compound 44 was obtained as a colorless powder. TF5, and the antibacterial and cytotoxic activities of 1 were discussed. Compound 44 was obtained as a colorless powder. The molecular formula of 44 was determined to be C18H32O5 by analysis of NMR spectroscopic data and ESI-MS measurement of the quasi-molecular ion at m/z 679.3(2M+Na]+. Inspection of the 1H and 13C NMR, HMQC, HMBC, and COSY data gave the structure of 44 as (Z)-4,6,9-trihydroxy-10-nonyl-3,4,5,6,9,10-hexahydrooxecin-2-one.
	It was envisioned a convergent strategy via the assembly of late-stage intermediates 4 and 5 that are conveniently accessed from the inexpensive starting materials like 1,3-propanediol and decyl alcohol. While the application of Sharpless asymmetric dihydroxylation and Sharpless asymmetric epoxidation helped us garner the stereogenic centers of the target molecule; Yamaguchi esterification and RCM are the other key steps adopted to accomplish the total synthesis of 44.
          	The RCM of substrates possessing diversely protected chiral centers adjacent to the reacting oelfins is still a challenging proposition, herein substrate 46 chosen as RCM precursors. Most often than not, such dienes result in products as Z-isomers either predominantly or exclusively. Bearing this in mind, the synthesis was planned to derive the Z-macrocycles 45 (Scheme 12 and 13). 
	Scheme 12: Retrosynthesis of (6Z)-4S,6S,9S-trihydroxy-10-nonyl-3,4,5,6,9,10-hexahydrooxecin-2-one.


	As planned, the  synthesis of 44 was initiated with commercially available 1,3-propane diol (Scheme 12) that was selectively monoprotected with PMBBr and sodium hydride in dry THF at 0 oC-rt for 4 h gave PMB ether of alcohol 50, which was oxidized under Swern conditions gave aldehyde followed by a Wittig olefination reaction  with Ph3PCHCOOEt in dry CH2Cl2 at 0 oC to room temperature afforded a chromatographically separable trans-,-unsaturated ester 51 and its cis isomer in a  9.5:0.5 ratio (80% combined yield).
The reduction of the trans ester 51 with LAH/AlCl3 in CH2Cl2 at 0 oC to room temperature for 4 h gave 52 and then treating the ensuing allylic alcohol to Sharpless epoxidation with (+)-DIPT, Ti(OiPr)4 and cumene hydroperoxide in CH2Cl2 at -20 oC afforded epoxy alcohol 53.                                                      
Scheme13

 	Epoxy alcohol was converted to allylic alcohol 54 by a two-step process by first converting to chloro epoxy compound which on Na/ether mediated elimination afforded the allylic alcohol 7 (75% yield over two steps). The hydroxyl group in 54 was protected as their TBDPS ether (TBDPS Cl/Imidazole/CH2Cl2/0 oC-rt) to afford 55 (90%), the PMB ether in 55 was deprotected with DDQ in CH2Cl2:H2O to afford primary alcohol 56. Primary alcohol on Swern oxidation followed by a Wittig olefination reaction  with Ph3PCHCOOEt in benzene reflux afforded a chromatographically separable trans-,-unsaturated ester.  
The reduction of the trans ester 56 with LAH/AlCl3 in CH2Cl2 at 0 oC to room temperature for 4 h gave 49 and then treating the ensuing allylic alcohol to Sharpless epoxidation with (+)-DIPT, Ti(OiPr)4 and cumene hydroperoxide in CH2Cl2 at -20 oC afforded epoxy alcohol 57. 
Scheme 14


		
	Epoxy alcohol reaction with Red-Al in dry THF at -20 oC-0 oC to afford 1,3-diol 58. Primary alcohol protected with benzoly chloride, Et3N in CH2Cl2 to give benzoyl ether 59, which was reaction with TBDPS chloride, imidazole in CH2Cl2 at 0 oC-rt to give silyl ether 60, then followed by benzoyl group deprotected with K2CO3 in methanol at 0 oC-rt to give free alcohol 61. Primary alcohol oxidation using Dessmartin periodinane17 followed by aldehyde further oxidation using NaClO2, NaH2PO4.2H2O, 2-methyl-2-butene in t-BuOH at 0 oC-rt to give acid 47.
	Hydroxy alkene 46 (Scheme 14) was synthesized from the commercially available 1-decanol was oxidized under Swern conditions gave aldehyde followed by a Wittig olefination reaction  with Ph3PCHCOOEt in dry CH2Cl2 at 0 oC to room temperature afforded a chromatographically separable trans-,-unsaturated ester 51 and its cis isomer in a  9.5:0.5 ratio (80% combined yield). The reduction of the trans ester 51 with DiBAL-H in CH2Cl2 at 0 oC to room temperature for 4 h gave 52 and then treating the ensuing allylic alcohol to Sharpless epoxidation with (+)-DIPT, Ti(OiPr)4 and cumene hydroperoxide in CH2Cl2 at -20 oC afforded epoxy alcohol 53. Epoxy alcohol was converted to allylic alcohol 54 by a two-step process by first converting to iodo epoxy compound which on NaI/Zinc dust in distilled methanol at reflux temperature for 2h. afforded the allylic alcohol 7 (75% yield over two steps). 
	The hydroxyl group in 54 was protected as with PMBBr and sodium hydride in dry THF at 0 oC-rt for 4 h gave PMB ether of alcohol 50, then followed by olefin osmylation next oxidative cleavage followed by wittig olefination reaction with Ph3PCHCOOEt in benzene reflux afforded a chromatographically separable trans-,-unsaturated ester. The reduction of the trans ester 51 with DiBAL-H in CH2Cl2 at 0 oC to room temperature for 4 h gave 52 and then treating the ensuing allylic alcohol to Sharpless epoxidation with (+)-DIPT, Ti(OiPr)4 and cumene hydroperoxide in CH2Cl2 at -20 oC afforded epoxy alcohol 53. Epoxy alcohol was converted to allylic alcohol 54 by a two-step process by first converting to iodo epoxy compound which on NaI/Zinc dust in distilled methanol at reflux temperature for 2h. afforded the allylic alcohol 7 (75% yield over two steps). Alcohol was reaction with TBDPS chloride, imidazole in CH2Cl2 at 0 oC-rt to give silyl ether 60. The PMB group in 13 was deprotected with DDQ in CH2Cl2:H2O to obtain intermediate 4 (93%).
	
Scheme 15



Reaction of acid 47 under the presence of DCC, DMAP22 in anhydrous CH2Cl2  with alcohol 46 to afford the ester 45 (Scheme 15).	
	TBDPS ether deprotection using TBAF in anhydrousry THF at 0 oC-rt, to gave trihydroxy ester. Finally, ester 45 on treatment with Grubbs, II generation catalyst in CH2Cl2 at reflux for 24 h furnished (44), whose spectral and optical rotation data were comparable with the data reported in the literature. This report constitutes the first total synthesis of 44. 
Chapter II: Attempts towards total synthesis of amphidinolactone A
This Chapter deals with the studies towards the total synthesis of amphidinolactone A
	Amphidinolactone A (71) is a cytotoxic 13-membered macrolide isolated from a symbiotic dinoflagellate Amphidinium sp.(Y-25) obtained from an Okinawa marine acoel flatworm Amphiscolops sp. 18 The relative and absolute stereochemistries 71 were elucidated on the basis of extensive spectral analysis followed by a total synthesis outlined by Kobayashi et al.19 
Scheme 16:Retro synthesis of amphidinolactone A

	
	The interesting biological activity cytotoxic as well as the structural complexity of 71 (Figure 1) have attracted the attention of synthetic organic chemists worldwide. This synthesis is different from previous synthesis.20 In this chapter, a convergent approach to 71 via an yamaguchi esterification using acid 74 and alcohol 73 ring closing metathesis followed by 3-carbon Wittig  reactions as the key steps in this synthesis reported. RCM plays main role in this synthesis, in RCM so many functions play role in the formation of E or Z  olefine (protecting groups  and size of the ring ).   	
Alcohol fragment 73 derived from the readily available natural sugar ascorbic acid and acid fragment obtained from epoxide79 (Scheme16). According to the retrosynthesis alchol fragment synthesized from known epoxide, Treatment of R-epoxide (78) with 79 in the presence of n-BuLi and BF3.Et2O in THF gave 82, Which on reduction using P-II/Ni gave Z-olefinic alcohol 83, which on further reaction with TBDPSCl, imidazole in CH2Cl2 at 0 oC-rt to give silylated compound 84 then followed by acetonide deprotection using CuCl2.2H2O in acetonitrile at 0 oC-rt gave diol 85. 
Scheme 17
	

	
	Primary alcohol was selectively protected with dihydropyron, PTSA in CH2Cl2 at 0 oC-rt  to afford THP etherated compound 86. Then free secondary alcohol protected with benzyl bromide, sodium hydride in THF at 0 oC-rt to afford benzyl ether 87, then followed by THP ether was deprotected with PPTS in methanol to gave primary alcohol 88, which on oxidation with swern reaction conditions to afford aldehyde, which aldehyde on Wittig olefination using Ph3P=CH2, KOtBu in dry THF to give substituted vinyl compound 89. Compound 89 on reaction with TBAF in THF at 0 oC-rt to furnished alcohol fragment 73.
	Next task according to our retrosynthesis to synthesize the acid fragment. In the synthesis of acid first hexyne-1-ol protedcted with DHP, PTSA in CH2Cl2 at 0 oC-rt to afford THP ether of hexyne-1-ol (81). Which on reaction with known S-epoxide (80)27 in the presence of n-BuLi and BF3.Et2O in THF gave 90, which was reduction using P-II/Ni gave Z-olefinic alcohol 91. Protection of secondary alcohol with benzyl bromide, sodium hydride in dry THF at 0 oC-rt to gave benzyl ether compound 76. Then PMB deprotection with DDQ in CH2Cl2 at 0 oC-rt  gave primary alcohol 92, which on further oxidation with Swern oxidation conditions  afforded aldehyde. Aldehyde on Wittig olefination with Ph3P=CH2, KOtBu in dry THF at -10 oC-rt to gave substituted vinylic compound 93. Later THP ether was deprotected with PPTS in MeOH to afford primary alcohol 94. Primary alcohol oxidation on Swernoxidation followed by further oxidation into acid with NaClO2, NaH2PO4.2H2O, 2-methyl-2-butene in t-BuOH: H2O gave the required acid 74. With both acid (74) and alcohol (73) fragments in our hand next to couple both fragments under Yamaguchi esterification conditions. 
Scheme 18

	
	Thus  reaction of acid 74 under Yamaguchi reaction conditions using 2,4,6-trichlorobenzoyl chloride and Et3N in THF, first gave the mixed anhydride, which in turn was condensed with the alcohol 73 in the presence of DMAP in toluene to afford the ester 72.
Scheme 18


Finally, ester 72 on treatment with Grubbs second generation catalyst in CH2Cl2 at reflux for 24 h furnished cyclised product 95.
hus, in conclusion the RCM protocol is not feasible for this particular system (compound 45, Scheme 18) therefore alternate synthetic strategy towards the total synthesis of amphidinolactone A is being pursued in our laboratories.
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